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STUDENT EDUCATION NUMBER 

          

 
 

 

Samoa Secondary Leaving Certificate 

CHEMISTRY 

2023 
QUESTION and ANSWER BOOKLET 

Time allowed: 3 Hours & 10 minutes 
 

INSTRUCTIONS 

1. You have 10 minutes to read before you start the exam. 

2. Write your Student Education Number (SEN) in the space provided on the top right hand corner of this page. 

3. Answer ALL QUESTIONS. Write your answers in the spaces provided in this booklet. 

4. If you need more space, ask the Supervisor for extra paper. Write your SEN on all extra sheets used and 

clearly number the questions. Attach the extra sheets to the appropriate places in this booklet. 

NB: The Periodic Table is attached on page 22 of the exam paper. 

STRANDS Pages Time (min) Weighting 

STRAND 1 ATOMIC STRUCTURE AND BONDING 2-5 31 17 

STRAND 2 QUANTITATIVE CHEMISTRY 6-9 31 17 

STRAND 3 INORGANIC CHEMISTRY 10-11 18 10 

STRAND 4 ORGANIC CHEMISTRY 12-15 40 22 

STRAND 5 PRINCIPLES OF PHYSICAL CHEMISTRY 16-17 18 10 

STRAND 6 OXIDATION AND REDUCTION 18-21 42 24 

TOTAL 180 100 

 

Check that this booklet contains pages 2-23 in the correct order and that none of these pages are blank. 

HAND THIS BOOKLET TO THE SUPERVISOR AT THE END OF THE EXAMINATION. 

 
GOVERNMENT OF SAMOA 
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STRAND 1:      ATOMIC STRUCTURE AND BONDING     WEIGHTING 17 

For Questions 1 to 3, choose and write the LETTER of the correct answer in the box provided. 

 

1. Isotope is defined as: 
 

 

 A. the dense central region of an atom.   

 B. similar atoms with different mass numbers.   

 C. the smallest particle in a shell.   

 D. the nuclear particle with no charge. 

 

  

2. The atomic radius of an element is: 
 

 

 A. a measure of how strongly electrons are attracted to the nucleus 

of an atom. 

  

 B. a measure of how weak electrons are attracted to the nucleus of 

an atom. 

  

 C. the distance between an atom’s nucleus and outer electron shell.   

 D. the distance between an atom’s nucleus and inner electron shell.   

 

3. Which of the following diagram of the bonding continuum is correct? 
 

 

 A. 

 
 
 

  

 B. 

 
 
 

  

 C. 

 
 

  

 D. 

 

  
 
 

 

SL 1 

 

 

 

SL 1 

 

 

 

SL 1 
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4. Explain why NH3 is a polar molecule. 
 
______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

 

 

5. State the electron configuration for calcium. 
 
 

 

 

______________________________________________________________________ 

 

 

 
6. Draw a shape of the carbon dioxide molecule. 

 
 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

SL 2 

 

 

SL 2 

 

 

SL 3 
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7. Consider the following solid with its characteristic physical property. 
Describe the characteristic property given and relate it to the nature of the bonding 
within the solid and to the structure of the solid. 
 
Sodium is malleable: ____________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

 

8. If you had a good supply of a solid, discuss how you would test it in your school 
laboratory to see if it contains ions. 
 
______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

SL 3 

 

 

SL 4 
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______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 
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STRAND 2:      QUANTITATIVE CHEMISTRY    WEIGHTING 17 

 

For Questions 9 to 11, choose and write the LETTER of the correct answer in the box provided. 

 
9. The piece of glassware shown below is called the: 

 
 
 
 
 
 
 
 
 
    

 
 
 
 

 

 A. conical flask.   

 B. beaker.   

 C. pipette.   

 D. graduated measuring cylinder.   

 

10. Standard solution is defined as the: 
 

 

 A. solution with an unknown concentration.   

 B. solution with a known concentration.   

 C. solution with no units.   

 D. solution with known units.   

 

11. Titre is defined as the: 
 

 

 A. fixed volume of liquid delivered by a pipette.   

 B. fixed mass of solid weighed.   

 C. minimum volume of a solution needed to reach the endpoint in a 

titration. 

  

 D. maximum volume of a liquid in a burette.   

 

SL 1 

 

 

 

SL 1 

 

 

 

SL 1 
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12. Describe the colour changes of the common indicator (e.g. phenolphthalein or methyl 
orange) when the end point of the titration is reached. 

 

  
______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

 

  

  

  

 

13. An unknown mass of sodium hydroxide pellets were dissolved in a 200mL water to 
give a concentration of 0.05 mol/L. 
 
Calculate the mass of the sodium hydroxide pellets. 

 
M(Na) = 23 g/mol  M(O) = 16 g/mol  M(H) = 1 g/mol 

 

 

  
 

 

 

 

 

 

 

 

 

 

  

  

  

 
 
 
 
 
 
 
 
 
 
 
 

SL 2 

 

 

SL 2 
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14. Calculate the concentration of the following solution, before and after dilution. 
 

0.5 mol NaCl in 500mL solution is diluted by adding 500mL of water. 

 

  
 

 

 

 

 

 

 

 

 

 

 

  

  

  

 
15. Magnesium burns in air to form magnesium oxide. The equation for the reaction is: 

 
MgCO3(s)   +   2HCl(aq)    →  MgCl2(aq)   +    H2O(l)    +   CO2(g) 

 

Calculate the mass of magnesium carbonate that will be needed to produce 8.8 g of 
CO2. 

M(Mg) = 24 g/mol  M(C) = 12 g/mol M(Cl) = 35.5 g/mol 

 M(H) = 1 g/mol  M(O) = 16 g/mol 

 

   

  
 

 

 

 

 

 

 

 

 

 

 

  

  

  

 

SL 3 

 

 

 

SL 3 
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16. Discuss the use of standard solutions and titrations in industries in real-life situations.  

 ______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

 

  

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SL 4 
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STRAND 3:        INORGANIC CHEMISTRY    WEIGHTING 10 

 

17. State the type of bonding formed by elements in Period 3 on the Periodic Table.  

  
 
__________________________________________________________________ 

 

  

  

 

18. Give an example of an acidic oxide.  

  
 
__________________________________________________________________ 

 

  

  

 

19. Describe the reaction of water with basic and acidic oxides. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

 

 

20. Write a balanced equation for the reaction of nitric acid (dilute) and iron (II) 
carbonate. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

SL 3 

 

 

 

SL 2 

 

 

SL 1 

 

 

SL 1 
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21. Explain why ice is less dense than water. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SL 3 
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STRAND 4:    ORGANIC CHEMISTRY     WEIGHTING 22 

 

For Questions 22 and 23, choose and write the LETTER of the correct answer in the box provided. 

 

22. Which of the following is the functional group for ketones?  

 A. -CO   
 B. -COOH   
 C. -COO-   

 D. -CHO   

 

23. Which of the following is secondary alcohol?  

 A. 

 

  

 B. 

 

  

 C. 

 

  

 
 
 
 
 
 

D. 

 

  

 

 

 

 

 
SL 1 

 

 

 
SL 1 
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24. State the IUPAC name of the compound below: 

 

 

 

 

IUPAC name: ____________________________________ 

 

 

 

25. Describe an environmental problem caused by polythene and PVC products. 
 
______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

  

 

 

26. List any TWO of the common properties of esters. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

 

 

 

 

 

  

 

SL 2 

 

 

SL 2 

 

 

SL 2 
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27. Draw the cyclic structure of glucose. 
 

 

 

 

 

 

 

 

 

 

 

 

                                                                                

 

 

28. Describe an observation when propan-1-ol is warmed with a dilute acidified 
potassium dichromate solution. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

 

 

 

 

 

 

SL 3 

 

 

SL 3 
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29. Discuss why aldehydes have higher melting and boiling points than alkanes with 
similar molecular mass. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

 

30. The preparation of reagent X is as follows: 
 
Aqueous silver nitrate (a few mL) is placed in a clean test tube and 1 drop of NaOH is 
added. The precipitate that forms is dissolved by adding just enough dilute 
ammonia. 

Discuss an observation when reagent X is warmed with a few drops of butanal 
solution. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

SL 4 

 

 

SL 4 
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STRAND 5:   PRINCIPLES OF PHYSICAL CHEMISTRY   WEIGHTING 10 

 

For Questions 31 and 32, choose and write the LETTER of the correct answer in the box provided. 

 

31. Hess’ Law is the:  

 A. energy released due to a chemical reaction.   

 B. energy absorbed due to a chemical reaction.   

 C. energy change due to a chemical reaction is dependent on the 

route taken but depends only on the nature of the reactants and 

products. 

  

 D. energy change due to a chemical reaction is independent of the 

route taken but depends only on the nature of the reactants and 

products. 

  

 

32. Amphiprotic substances are substances that:  

 A. act as proton donors only.   

 B. act as proton acceptors only.   

 C. act as both proton donors and proton acceptors.   

 D. act as both proton donors and electron acceptors.   

 

33. Write a balanced equation for the decomposition of sulfur trioxide. 
 

 

                        KC =  
[SO2]2  [O2]

[SO3]2  

  

 

 

 

___________________________________________________________________ 

 

 

 

 

SL 1 

 

 

 

 

SL 1 

 

 

SL 2 
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34. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A certain brand of root beer has a hydrogen concentration equal to 1.9 x 10-5 M. 
Calculate the pH of the root beer.  
 

 

 

 

 

 

 

 

 

 

 

 

 

35. A reaction of commercial importance is the production of ammonia (NH3) from 
nitrogen (N2) and hydrogen (H2). 
 

N2(g)   +    3H2(g)   ⇄   2NH3(g)  H = -92 kJ/mol 
 
Explain the effect on the production of ammonia when there is a decrease in pressure 
on the equilibrium mixture, while the temperature and volume are kept constant. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

 

 

 

 

SL 3 

 

 

 

SL 3 
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STRAND 6   OXIDATION AND REDUCTION    WEIGHTING 24 

 

For Questions 36 and 37, choose and write the LETTER of the correct answer in the box provided. 

 

36. The oxidation number of hydrogen in HOCl is: 
 

 

 A. 1   

 B. 2   

 C. 3   

 D. 4   

 

37. Which species is reduced in the reaction below? 
 

Mg(s)    +    𝐂𝐥𝟐(g)    →   Mg𝐂𝐥𝟐(s) 

 

 

 A. Mg   

 B. Cl   

 C. MgCl   

 D. None of the above   

 

38. List any TWO oxidizing agents. 
 

  

______________________________________________________________________ 

 

 

 

39. Describe one observation you would see when a shiny nail (iron) is placed in a copper 
sulfate solution. 
 
______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

 

SL 1 

 

 

SL 2 

 

 

SL 2 

 

 

 

SL 1 
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______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

            ______________________________________________________________________ 

            ______________________________________________________________________ 

 

40. Explain an observation that you would see when KMnO4 is reduced. 
 
______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

 

41. List any equipment or materials used in the investigation of electrons transfer in a 
redox reaction. 
 
______________________________________________________________________ 

______________________________________________________________________ 

 

 

 

42. Explain the corrosion of metals in vehicles and buildings in terms of oxidation and 
reduction. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

SL 2 

 

 

SL 3 

 

 

SL 2 
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______________________________________________________________________ 

______________________________________________________________________ 

 

43. List the compounds of nitrogen in increasing order of oxidation number. 
 

N2     N2O        NH3    NO2        NO 

 

 

 

 

 

 

 

 

 

44. A colourless solution of potassium iodide is added to a purple solution of potassium 
permanganate acidified with hydrochloric acid. The purple colour disappears to leave 
a light amber solution of iodine (I2(aq)). 

 

Write balanced oxidation and reduction half-equations. 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SL 3 

 

 

 

SL 4 
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45. 
 

The electrolysis of sodium chloride is an industrial process. The diagram below shows 
the electrolysis apparatus used for the electrolysis of sodium chloride in a school 
laboratory. 
 
Discuss the observations made at the cathode and anode electrodes during the 
electrolysis of sodium chloride. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

 

SL 4 
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AED 
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STRAND 1 
ATOMIC STRUCTURE AND 

BONDING 
17    

STRAND 2 QUANTITATIVE CHEMISTRY 17    

STRAND 3 INORGANIC CHEMISTRY 10    

STRAND 4 ORGANIC CHEMISTRY 22    

STRAND 5 
PRINCIPLES OF PHYSICAL 

CHEMISTRY 
10    

STRAND 6 OXIDATION AND REDUCTION 24    
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